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A. ..DIFFRACTION INTENSITY (CPS) 

(57) Abstract: A sprayed coating which comprises chromium carbide particles having an average particle diameter of 5 /imor less 
and a matrix metal of a Ni-Cr alloy or a Ni-Cr alloy and Ni, wherein the sprayed coating has pores having an average diameter of 
10 It m or less and a porosity of 8 vol % or less; and a piston ring having the sprayed coating at least on the sliding surface of the 
perimeter thereof. The sprayed coating has a markedly fine structure and is homogeneous, and thus the piston ring is excellent in the 
resistance to wear, seizure and exfoliation and also is reduced in the attack against a mating material. 
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=f- 1 , Ni"Cr&4kXttNi-CSr8-^Xtmi©-^ b U y * £ ft 19 , ¥^?L 

fift^i-« 0 i©»l*ABI©fcrs'*»-^ffiftttspi&700Hv0.1£Jl±-t?*>5 % «SS£<£ 
STOHtt200 Hv0.1*MT?*)5©*S#* UV\ 
5 #^03|-<^li&Bm, Ni-Cr^dfeXttNi-Cr&^RtWi36^>&S-r hy 
y^^AJR^fc^b^nAlt^^tfeU*:*— <Dfii:, Fe, Mo, Ni, Co, Cr 

10 mz:o^tt^mo^®(D5^^?L^l^vNfcfi5^ (100%) tdMi-s^riB^— © 

!»%^TT?*>S©J&s^bV\ (lO^C^m^Rz) »4iim»Ttfc 

W-^Wf-m^ 5 jtx mSXT<Dmk? n , Ni-Cr^&XteNi-Cr^&tmi 

*5 9 , MIE^JW-^m^WTL^UOM m^T<D^?L^^i-<5 tit) fc^FL^a* 

25 Ni-Cr^^X W:Ni-Cr^^Rtmi^ e>ft5^MJs>* *&JS f {C^Ht; * u A*5£^- 
^tfcLfclg— Fe, Mo, Ni, Co, Cr&t^Cufl* h ft 58£i6> b Slfifch/fc 
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*mw<Dnr.<DmMj&m*^-tz>K o x h>v >y<Dmmj?m-Zs (a) suis-^ f 
10 mmm^unm^ (a) utreagHb* n ^m+z^-tzmm^ hv 

^^^^^SMtfete, -mMmm!k$k (HVOF: High-Velocity 
Oxygen Fuel) ^ttfeXttiiSSt^j!^ (HVAF: High- Velocity Air Fuel) 
15 fe-t?fe5O^0^bv\ 

(X1000) -?&><9, 

25 05 nmmm i ^^it^j^<DiM^^-r^sm^m«^* (xiooo -e& v s 
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i 7 fijt^j 1 oi«Siio»^^t7lSi^^ (xiooo) 
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10 (A) «Sg 

Sr5Sffl-f-5 7/1-7 ^ *M t:"^ b^y ^^S:^i-„ Wfti/©*^ h y 

Sr^i-So &i*&§s 3 fi, h ^ y ^ i o'>& < h ht\-mmmmzi&j$. 
■ttut& < , @ anas ct ^(Dm<ou^mm l-t t> &v\ 
(b) « h^y 

20 bT^ h V y is? 1 OfMt 2 tt»^tts6S h tZ5<Di>W* bV\, 0 
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Mo. Ni> Co, Cr < RTKJu^fe/jJ*^6)j8Wrixfeil?'Jte< fc— ffiO&JSiXteM 
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*fe&*(6V\, Ni-Cr blsV l/?WRXffc4k?viJ*&*t<Dti'Mkifi 

(a) »n^f 

10 jW^PAOAfrfflltUm GraC, Cr 3 C 2 , OrTCaRtrGrsaCo^^lf fc*b« 
15 4&*ftSW: 3 /i m^TT^So te&Btfc? * Alft^F-O WlftgOTIRW: 1 m mtl 

(b) E£*t 

It&llSI© 5 ^^7L^^^c^^bX3O~9O#:^%^fflf fc 3-efeS^^0* 
25 UV\ ^b^n^^^S30#^|%J; *)'>t£^b, Ni-Cr£>& (X«Ni-Cr^25. 
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Fe, Mo, Ni, Co, Cr, CuXteCl fe*tO^<D»*ttHVOPfeXWJIVAF«fe-e 

(c) m-^t@^^-^@(DflJ^ 

10 en— (om+m~(Dm) <vmm doo%) ^ut6o~95%^^u<, 

70~90%^ X r> LV\ 
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frbteZ^hV v?Xte*fcftMVtm&tfffi^k, Fe, Mo, Ni, Cr&t^Co 

20 it§„ <Otiffl^«X^^O|&*t<^@a-&lt^, _hs2<Z> 

M»9m^»*^fe#btb2>m-^ti^®a^W^ b< «60~95%, J; V)0 
*L< ^70~90%i^6«t 5^, SSSi-5o 
(C) ^M^fe 

(HVOF) Htm^lkifr (HVAF) mt^^^v—J^ 
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IS if A < s 1200 mm&<±&lRiZ b < , 2000 m/g>E*±3& s J; 9 0 £ UV\ 
«at»*<O3*flEtt200 m/TO-Ltf 5 &t; U < , 500 mffi>&>±.& £ 5 b < N 700 

h"* h^y ^^O^ill&B^^JEfei-S^M^Off^f*^ ®#50~500Mm 
5 ~efc*K ^b<«100~300Mm-efe^ o ^JWAH!l©ff$* s 50Aim*?|lt"CttBf 

3fe©5(MlrSr*rJSi-5 r £tfs-C-#1\ ifcfcsoOjum&j&^S £ -y#mi 
(D) tt±APX 

io hi^y v^©*wstgft®ra\ #ij^^^#ioo(D^|fBST/v5:^-^5g^o7Ky y 

K»5-eWBU U *K*W^*fe*#4000OSiCag3|&ti: <t t) 90#^ y Vs? UT N 
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Hl£#ll 

(l) wwt©m« 

VxhZsVlsynWkmt&VtmtoVH* (FCD600) ^b^5i5mm, #5 
mm, S$20 mmCD^ftlr^b ^(D—^W (5mmX5mm) 3rl&S&¥@R 
20 aUO mm<D^ft®{e:W^JiPXbfCo i©?*ft1B^ #30©T^5^-*i-7-SrfflV\ 
(10jft¥*Mfi£Rz) ^20jum£&3.fc 5^9^ h#yS&*TV\ W* 
JtW^^M bfc„ ££JS Lfc^tfr^tt^ttHflfclk?- ( TSulzer Metco 5241J , 
Sulzer MetcottM) t?*>o*: 0 Sulzer Metco 5241^, Cr : Ni : C=54 : 39 : 7 

25 «3 > fgj&iRtft&S* &@ m J: 9 Cr £ Ctt£H U Ni £ CrttNi-Crg'^ 

£r£j$-t-5o i-J&^fex Sulzer Metco 5241te, tffffi bfc^Hfc* n J^^Ni-Cr 
^tfi^»bfe*a|»S:^-rSo ^©«f^*©3^E«^WlW»WC (X1000) 
£H] 3 fc^i~„ 

^Mll:*tJ^K^jt«*t^l00 o C^^mb, DJ1000 HVOF^tt#^ (Sulzer 

11 



WO 2004/035852 



'CT/JP2003/013192 



MetcofriSJ) (Dm^y V-Afccfc K) mm^^tmM^MLtc 0 Hk^X\ DJ1000 
fife Lfc 0 mMBtmKWMRZF? y \?^y*\z. «t t) tfc-LJPX&Ji U i: Lfc, 

(2) m$mm 

@ 4 t/TtftiSi^w^f ffi v/yy^t^« (FC250) 

gSltf>K^A W#80mm, ft $300 mm) *m^tft Ut, 

8 Sr K^^limJfJEE-rST— £ s T— A 6 SSKlflJl D tttf btbfcm^ 7 
7-A6©fli!JSl!:iiii9#lj-feJi^7yt9i, ^8i/^yf9i: 

^ j; <owfm<Dmmxmm-rz> 1 1 t>fc, t-^io^^bxmM^?as^w 

i^o T— A 6 *5W«>t- 8 Sr K^^ll^ffi-TS^ (f*®Ut8 h K9 Aii£<D 

20 K^AHOfi^ : 80°C 

7 : 50 kg 

AHOlU^jg^ : 0.5 mm 
UmtifM : 240# 

25 pH 2 ^H 2 S0 4 7K^^1.5 cm3/#<Z>3tg-e|&T Lfc 0 -t©*^ t^h^y^ 
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y> nwrnM^ft-i fc„ m 5 nmM^m^mM^-tM^m^m^kB^M (xiooo) 

(100%) tcMU5t7L^ffia*tt3% (iotM$tt3 
10 m^ltUfttC&ftZMfc? n J^^<7)ffi^«75%~efc«9 % ^fc* n A*fc^(D 

ft;^ o A3j&^<D^ftMtteCr 2 C, Cr 3 C 2 ^ Cr 7 Ca&tfCh:28Ce , 'C*>S £ k &&frZ 0 
*JtfiK©«*Sr^s'*-^«*«- (MVK-G2, ($0 W^*M^9f») 
15 V\ #^100 gT'y i^Afc:20ffij3ra!IJ£ LfcJfe*. ¥*&fifia- tt843 Hv0.1-Cfc t) „ 
«&£<B«3pfii£Sl*160 HvO.ltffcofCo 

Jfc&M l 

20 ig-£*&5tc Cfeg325p< y^aT^— ) SrfflV^fiWk H»J 1 £ Ut§ 
mmSr#iSibfc 0 tt_hJPX«r*U*:*l*AJIi«)aEffia$ (10,&W&£Rz) 

HI 7 tt*^Io|li**t^t^»««?lt"e*>«. * 
A/^UOAimSrjg^, Ni-Cr£&tt#< ^30 M m£j@& Sfeta&^-Cfco fc a 
25 ^M,^4 1 ^TL©®^tt2% UoT$WL*W:2fl53*%) T?*> «9 > t§lt^ 
BSE© 5 ^TL^^V^^fc^ttS^k^ n A^(£®^te50%Tfcofc 0 
H»J 1 £ ISI«llc:S!I3t Lfe»ltAJ«©¥^fi!5ft«:702 Hv0.1"efc 9 . 
fiS-f£»220 HvO. IT? fc o fc 0 
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11£>0#£*(3:15.5 nmt tCo 
MMffl2 

5 *ttti» t vrMmmm^mtm^ & y> mm ^^fdPraxairi±^©cRc-4io 

G^b^ n : Ni-Cr^CQK*J:b=70 : 30) £^fc£WH»J 1 £ 

fem<DmffiU£ (l0^i&fi£Rz) te2.64jumT?;fcofc 0 

15 1 kmm\zmmzm*n<>frM;M:, h^y ^^isi-sfmK- 

20 njfetftj 3 

¥-%3%L&3.6 fi m(Dmik ? n A3j&^-75ftft% £ , ^3^^4.5 m mONi-Cr-^^ 
(Ni/CrOK*J:b=80/20) 25|C4%£ <^^ffr5|a00SC*gl$^ s^lsjf— 

U 800°CTi&*£ UT, El 8 \z.^m^ * A^/Ni-Cr^M£*<^5£5|& 

mmmi tm^^mmm^ (fcd6oo) n^^m^m^^^ v^m* 
ftofr&, mmmi tmm^vrmMum^mtmm^mvtco hvaf^ 

tf^ (Intelli- Jet*±®l) Srffiffl U 7 A5g^2100 m/#\ 5: W^5i^800 m/ 
#T\ JilH5tfe^|&*^^^^*ffi^ii53i^W-A^ltLT, ff£300 M m 
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M^te^^-ii^^&ofco ^tt£]^*^aoffi^tel.5% UoT^dM* 

15 y ^/^^^}^:^i-65^c*'l4^jg;V^^ i:^^^ 0 f Co 

SUS440Cfl>feft5FW#: (^#320 mm, rt#284mm) &fERU 
S^lSmm, 0^310 mm^Aff^Kl^PXLfc CD 6 mm^I^jOiStlr U 

i)ig4.2mm N $l£0.3 mm^RJS^fRJit^riiJiS Ufc D 

S^fTofCo b > V >?<D\ml&mo rpm, RX£m%$tf><D&W)Mmi5 mm/ 
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39l^*tt*NSc**b3& 5^146120 mm, J¥£3.5 mm, H4.4 mm®^ M'JJ 
^^©^JSIffifc, Ni-Cr&^Kl^b^o A^^^fcbfc^lt^* (Sulzer 
Metco 5241, Sulzer Metco*±®D & 1 \Z.7F~fn— <Dmm<D&mXn&&<D 
5 t&*fc<0ift£*&5feSr, DJlOOOHVOF^tt^f^ (Sulzer Metco*±$D SrJHV\ 7 

10 £fc#1^:7Vl'l~ 7 1:1*31^ HZl(OtSO®^^*15% > 25%,35%,45%S. 

ftmWZ-MMmitWlKSvilzer Metco 52413fe&5fc (Sulzer Metco^t^) (Dfyfrh 
^S^M^^^^bfCo 1-8 O^^H^CBN^^ J; 9 150 

15 Mm<DSlj¥^T^0bfc o 
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No. 
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Diamalloy 4008NS< 1 > 


NibaiAl 5 


2 


Metco 43F-NS<D 


NibaiCr2o 


3 


1260F<2) 


NibaiCrso 


4 


Diamalloy 1003™ 


FebaiCri7Nii2Mo2.5SiiCo.i 
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Metco 63NS<*> 


Mo® 


6 


Diamalloy 1004^ 


CubalAl9.5Fei 


7 


Diamalloy 3001< 1 > 


CobaiMo28Cri7Si3 
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& : (1) Sluzer MetecoUk 

(2) Praxair^o 

(3) M^99°/o 0 

^^21^±f|5^b^P^5AW^^^^^$^^P§I522il80^^iJ 

^^(DgS^SrlDll^^b, l^://^ (Il©^©iBi$ : 35%) ^*5ft£ 
Aff £ * 7 sx *3S£ £ <Dm&%mi2\z.7rrf 0 

15 ^2 



NO. 


A^^B#^A# (MPa) 


5%<« 




25%< 1 > 


35%<i> 


45%<D 


55%™ 
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596 


656 


719 


783 


834 


898 


2 


611 


685 


767 


845 


920 


996 


3 


595 


657 


705 


762 


809 


861 


4 


598 


662 


725 


786 


840 


903 


5 


591 


640 


693 


733 


785 


810 


6 


614 


688 


775 


864 


923 


990 


7 


605 


672 


733 


805 


862 


927 


8 


543 
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5241©^^fe^5i^>'7 0 ^8Til543MPaT?feofc:^ x Sulzer Metco 5241$£t|5 

"CWU *{S (Mo©ffii^5 0/ 0 ofy^ V5 ) T*^591MPaii^ofc 0 -^V 
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1. ¥*S$fc#rt$ 5 »m%kT<Dfiiit?vJ*Wf-b, Ni-Cr^X^Ni-Cr^^. 

-hT*fc <9 , ^<^Mj^tte200 HvO.l^^fcS £ t 1rZ>ifeMJ&m o 
A^riS#ifcLfcfg— O^t, Fe, Mo, Ni, Co, Cr&t^u^fcftSi^fcSS 

(100%) (-*fi-?)Buffim— ^tBOffi^^60~95%T?fc-5 ^ t ^WWCt-T^m 

6. f»^IS3~5 0V^-ftt^{e:|Bm^l^^^^:*3V^T % ^ja^io^m 
20 7. IS^l~6(DV^-ftl,^}^:|B«0^|^ i SJ^}3:*5V^T, ffJiEJSHl^ n 

8 . If Jkm 1~7 (DV^-rtb^^|a«^lt^li{C*5V^T, ¥^7U£^ 5 ^ m 

9. fS^l~8^VNi a tt^(c:|E^^mj^(e:*5V>T, MIB^It^Ii^ 

10. it^ i~9 &^Tftfaizmm<Dm$tifcmz#>\,^x, mmmt? * 
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13. 5 /i mOT<£>£Hb * n A«[-=F % Ni-Crg^JS: fiNi-Cr^&iK. 

hvy ^fcj&at^S^SsTf&oT, tulB-v h y y ^*&JRK:fulB^b^ 

14. Ni-Cr^^XttNi-Crg-^XT^Nid^ifeS^ h y y t *<&m*¥\^mk? n 
10 Am^ftWuVlzm—^ffik, Fe, Mo, Ni, Co, Cr&tfCu^k&Si^fejl 

20 16. IS^Igl3X{±14{Cfe4feC0^^*3V^-C, t&fBm^M^^ffffB^^ a 
17. lf^l3~16(DV^^^IHi!c0^fe^^V>T.^mmA^MfeX« 
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